Optimization of sustained-release tablet formulations: a four-component mixture experiment.
Sustained-release tablet formulations containing chlorpheniramine maleate were prepared using a mixture of two hydrophilic gums, gamma-carrageenan and cross-linked carboxymethylcellulose sodium, and two filler materials, alpha-lactose monohydrate and dibasic calcium phosphate in different ratios. The objective of the experiment was to find an optimum formulation with the most desirable properties. In order to achieve this, the matrices were evaluated for the time taken to release 80% drug (t80), the release exponent (n), and the crushing strength (h). Several formulations produced near zero-order release of the model drug over a time period of up to 10 hr. Response surface plots for the three dependent variables were generated over the experimental region. the effect of different levels of the components on the response variables was thus visualized. Upon superimposition of the plots it was possible to graphically find a region where the responses were in an optimum range of values. To pinpoint the best formulation, a simultaneous optimum point within this region was located by arbitrarily defining optimum values for each of the responses and using a multi-objective function that combined the three response variables. The observed response variables of the optimum formulation were in good agreement with the predicted values.